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(57) Abstract: 

PURPOSE: A method for fabricating a 
semiconductor device is provided to embody a 
Gigabit dynamic random access memory(DRAM) by 
forming a three-dimensional structure of a metal- 
insulator-metal(MIM) capacitor, and to simplify a 
fabricating process by simultaneously embodying an 
analog capacitor and a cell capacitor of DRAM in 
forming a merged DRAM with logic or an embedded 
DRAM with logic while using an MIM structure. 

CONSTITUTION: An interlayer dielectric is formed on| 

the front surface of a completed substrate. The interlayer dielectric is selectively etched to simultaneously 
define a cell capacitor formation region and a logic analog capacitor formation region. The first conductive 
layer is formed on the defined region to form lower electrodes(96,97) of a cell capacitor and a logic 
analog capacitor. A capacitor dielectric layer(99) is formed on the first conductive layer. The second 
conductive layer for a capacitor upper electrodeO 00) is formed on the dielectric layer. 
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a §gg BBS1D1 BS9 SSCHI °)5H H^2J B§2 §3*01 7fezf.&Ej5| i» 12 83**71 

m ass, on *i*p e srss wisei us gat 33 s^M .*Hitt mzn ±n as aaoii am 
At, is ssot s-ss 7© aaoi •zha.aw* eai; #7i a&asstg s^sies ^i^wh 
cm ai jhiiaiei «s sgatssi owsa jhiaiei «g gate sakhi ssj*^ em: #7i « jhhai 

EHSh #71 35! OI^SIl ?HMAIE12| 8WS^ *l*« #71 S°1S goi flugsftff S#*t5 

BM; #71 aiSEt #<HI JHIHAIEI Sa*H#« «#9,tc BW 91 #71 SS*IH§ #011 JHHAlEi #43 

ki.2sess bhi© mttsm as «sss ate t»£so sxt is era* »s«q. 

e& e irss,. Duasi as gat ssi gg.s ^?ui?> etExn n& smim stow, ±.s ssoi st 
as asoii sassts turne ettii; #?i tzttf&etf a*rasM *iamioi.i jhibaib «g 

3321 58| OtttSU ?HHHA|E1 «# 23 K-B^HH-fl «# 338 SAW SSJShfe #71 * ?HEH. 
AIE121 #71 33| OlfefSn 3HMAIEI2J «Mt04 3! MHM'tTM 9\U #71 S2JS 33 #011 *MB 
ESI tt«*te »?U #71. J3I1SE.4 #011 5HHAIE1 .gQHfta ««*te B71I; SJ #71 52*11* #011 
3HHHAIE1 #*a^S *H23ES1 «#*t= B3IIS 5*m£ 3§ 51= &1EXII ±X[ 3915. Wtt 

S KISttEt. 



-row 

MDL, ORAM, SSJ gai. DfleEl fl|. 3HIBAIE1. DQf£L EOL 

E la LHAI E 1h= fll1§eH7lsO|| COS BfESI ±7$ Xfli Sg.S EAIt> BSE, 
E 2a LH XI E 2dS «I2S2H7I#CHI WE 5§i EAIf BSE, 

E 3a LHAI E 3hS S BSOfl [CIS &S2I iXl Sli ISi EAIS> BSE. 

*ES51 ? ^gCHI CHtJ- 

71 : aS2j 72 : S5j g°? 

73 : 0101 SEA Om 74 : 71.01 MS4 

75 : 71101 e §1=014:3 76 s ^/EEjlS ®St 

77 : §^ ^BIOIAI 

78, 80, 87, 68, 91, 93, 101,. 102 : Sa-gS^ 
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79, S3, 84 .50| ^3 
85 :■ dlMBhSJ 

86, 103, 104, 105 •: g^HH*! 
89, 92 : 

96, 97 :■ 81^23 

99 : 100 : £^23 

a gg° oybM- 71401 Shfcr 212.S, «tt| BhESI ±A> Jfl£. gfgCHI » 
AiJCH DRAM(Dynamic Random Access Meirory)2| WiOll SJtJSffll Al-gi 4= S!3 E*> MOL(Merged DRAM with 
Logic)OID EOL(Embedded DRAM with Log ic)S| M2.M O^SH ,?HIIAIE1S ORAM & JHMAIE1 fll 2E A| *7|- 

isaoi trsir 4 si= wedfl *m sqid. * 

sjex-ii flaoi-Ai 7i^ ^opi #g* 3321 gjas si^ 7ig°i oiAtii-g oi^oi s ahjisb 7i 

5 3F? § 4M S7fAlUah SAIOil 4g°| tf£g 312! dh, ORAMM SACHAt AKI|*g 

Ai tf3i« ore* 4 asu dram 'em &01 a^&fe jhihais^ as assoi si7i umsw a 21 

?HMAie A SAISI7.I «|8| ?HIHA|E12J SAISBOt tfO. 

si57ieoi diA-nti- Eioi&oi im m mum±w- sxisioi ^7wi seoi »&hk a 

SHU »S!S H WUATEfSI 501© 5S23W □ 13^1 @tHA|?|~ 2101-2, £?«!KH »BJS ft ?HIHA| 
nitride) CHd TaAD BST((Ba,Sr)TIO.) eg HOWE SO. 

a, 5EHCHI 901 C(iei7hAI gg HHSOil SOC (System On Chip)2| gfiSOl i,^5l CH^fEIS ST20I' 

miaei © ousch, dhamd.1 ssitis© eg soil 7igoi s^eis siata 01011 mol, eol §oi 

SSftMl El SID. CH*fi2| S5ISIS2! -0WSafilS3r 5413 01 S1I2, ^Sl JHIHAIE12J AISOI 
§*F H&ttEia 21D. 

feTOSS MOL SS| 539 S^A|7|?| OIEI A|E7> SIGH 3fe UK ORAM g )IIIIA|.g*g £0171 

SISH ©. 3H1AIEJ2I £011 50112, . '«© * 3 £S(HI HS8(Heml Spherical Grain)© SSAI31 
IS*!©. SSIfe VBOI AIEEI3 SID. 

E, HSS©2|; kmtm SloB Ta^SI 3? .MIS(Metal Insulator Silicon)! AFgSKO S13 

BSTL1 □ 012121 DS MUe AFSSPI MIMfMetal Insulator Metal )£) SID. 

MOLOIIAI M ?HIHA|@iS .1^15171 9|*H HIM ^22| g ?HHHA|E1M «SA|?|2 0^53 JH1AIE1M ^ 
^5r7| mi ^7 r 2J a^£!^(Metal electrode)]!^ Ofe-ga 3HMAIE1 SSJJg AhS8r= 7IS0f SAHSj 
*«|0|CK 

Sfflgf, fe»-7l2r 7|^oj :?£0flAl:= ORAM M 3HIHAIE12r ^ OM^D. 7H &HAIE1S W ^SSI 

7i oi soi Dh2f '-envoi sd. 

1. s§2i ^ms.?i S7ie r 7ii giD. 

2. si ^ 7i £2i oi ah as iisaisi ssi mmm Mmtm Iaioii sora a jheiaieii aii^ 

*II0I: 51^ UL a AIE1SJ fe0|7 r feOW §^2J SajgfContact hole). 3SM-AI 5^ goi(0epth)7h 
OIS 0HB*r7l7f OietSI^DI S§ yOIE3r S3WKH m'«S| ilSISOII SJW3! Bf45SMI SD. 

3. »A||CH DRAMg 3HIBAIE1 3^21 CHSSje! 112 PtD Ru2!BI *H£S1 7R0I S7I UHgOl a^ABeg 
figS|£g A^SBOtSH-K 7IS2I SgS)SJ ArgOl CHSD. 



<HI1gEH7|g> 

S la LH XI E 1h^ Xi1SEH7|gW CUg SJ-SSII ±A> fll5 S§g £A|*e BSEOID. 

373, E lattil EAIS Urfir IH3I 7IS0A M^| S^(i2)£h 13^(11)21 1 3> 0|O|gEII0ia( Isolation, 

i3)i asAia DM:, ?iioi E2=(i4)/?noiM s ^oii3 (15)1 s*r * naatto. 

017IAI, 7flO|MS!^(14) ggS D-g.BI6!EIS0ID §^IS ^eiAfOlE S! §^0j2| AISEICH, 711 

OIM 5rE0r4;3(i5) XfSS i+Sh^OID 11^ E= 0|g2| ^ij- AhStCK 

0I01A1, 0IS42J §g OlgSI-OI i^/Eai£J StK16)g WSAI& Dg, 7ilO|Ma^(14) S 7IIOIM ShE 
01-^3(15)011 *^ illO|A|(Sidewal I spacer, 17)1 SSA|7.I^ ti[, CIJEF gS^2| g^Sh S2| 

s^oiiAisi i^/Eaiej gt. k 2i sei gastoi.. i^/Eaiei s«h(i6)2i wtfoiD "*+ =^ .§ 

0171 ?|fH g-aAH3IE(Self align silicide, Salicide) S§i 5jgBh7IE *hD. E*L 
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ill 01 Al (17) WSS.4f«a|:, a»Sf E£ 0IM2J £Wf A*ftSK>IE flj». 

jhwiai, nam sh=ofi;3(i5)i eww a* *a«wiii ftzttemciQ)* cm wmm 
a. 

OSES, £ IbOil EAia UfSJ- ITQI D-ftE|ftSI= E£ If Olgettfl ftga{(1.1)2| S^! 

nWOW BI'Bare) SeiS(21)g 3*1 83(12)28 MQSCMetal Oxide Semiconductor)*! ?il0lgS^(15) 
Ei£ ££/S»e! S)tt(.1B)f !s»AI9lfc £aift(22) ft, S^HHfi S^ft® ftftAI?!Q, 

cksss, s icon eais wsa sroi #71 a«i»(2i, 22)011 im roma »a3 near. •HisEra.soi 



ftHHflfLoeaJ interconnection l ine- 26)ft'ttftftMs. UK 3 ftS'gS «£B ttft SiQ! ftBrAHJIS ft 
ft OlltJCf. 

OlOiAl, U|MEr3(25) 3 S*HH£-(26)0| ftfta SHI &^0il #2.^3^(27, 28)g «fi*H& BL 

'2?-g wim (25)2i &a r sw a stmt *opi *iw aae'««tai7iss wa 

MSfi, £ IdWI EAI3 Uffih ITOI ftSetOnSI #2.^SSf(27, 28)g ti«m£S *l*ttHM, 2 ft 
£13(19) kftA|?|fe S^ftft «2W Qft, BSft'ftlft OlftSKM gea(29)S ftftfrtfe tit. 

oi aw ois seo Piftg u s si outturn cd-s g aniAie&si- §:?rft m& m wuaieisi soim § 

OPi mn A>SEI& 22£, ESM 'Iff 1 21 -29-S -ONSOOTfe -01* §935 ft^'ft- ?HIHAIEI $1^2 
^ ^, ^SEIflirEft ftEOS OiftStK 

HWflAl; E leOfl EAII! dl&r ITOI g£1ZL(29) S! ft2f»SSKia).« StiS!" 31 £N?01I 4|?fSi 
Sf(30) a ftZ!«9gK3t)ft 349 ft »««J OS, ft 23(1 DOHA) ft* «|«a3SI ft.ft§ S^2J ft# 

aemonn «i2ra»flr(a»ft a«msft q^mta aaea 

OCT At. *|3tgs2K30)£ £.±!*|2UI 0KiIKMasking)§23 ArgEIES ft*T£|*i21 ' .H&IIKGhenl-Ctfl) 
[CFSf dr¥WI Eim. ftS ft»^3HS2| ©801 ArftStK 

OIOIAI, m\ ?2 #¥0il MEI4'EI= E= § ±B! ft9 *«SRS JClftft 3*IW»I M ?HIHAIE1§ 
3^(32)M ftftttUS, 5« ^£ 4^(HI fta-aK33)ft tjS&rS UK §SS|(33)£ *M*fl'ft(32) 
1 *IW 223 SOOKSpin, On Glass) ES ftEi+fifst ft Oil OlftEIS tm^i ft 01 AtSaiQ. 

OlOiAi, »&fta5r(21) 5301 icftl tUIDKI f^7l?ll?1 SOKGhemical Mechanical' Polishing; OlSh 
CMPEh «)ft ftAlttSS^/'OISStg »W2Sftt32J2r ttBPh OITCHXIEft » Oft, ft««l<11) ^2I : ft 

zrasTO) a as^03)ft aoiaios mmfa %mmmo\ icftasft tm. 



P«2S. E If CHI EAia-HmftOL DRAM JH MAI El Sa«fl#(34)2h UK S3 

lft(34)g ft^SI tW*t XI ft Efe Ta.0, ftft OlftW * SIQ, 

E IgOil EAIS UW ftOI #¥S^(35)M 5t.tr 3X11 ?5 tf^Ot ftZlft 3^(26, 27)t ft 
•IttM, 3! &m\ ftftft a^WHSAl) =*UH<3(36. 39, 40)§ ftftWD. 

01 W, S^HH(3(38, 39, 40)S SS| S^(12)0ilAi 0MS.O. 3HEIAIE12J S^3^(38)«S AfftE|-& ft 
AlOfl SSIOIU ^ ?^S^2J SiUHflS SI : 3->=. UHi! (39) 8i>il £ICB, 'S5|'OWSa JHEAIE1 

2J 8^2^(38)23^ Al Efe ft^SS ft* 0IS4JCK 

oioiai, irshst, saej' e= -oiftsj sa-s oisshji omsjl 3hiaiei§ sa-Mft<4i)» §*fw 

Clhft, TIN li OlftSIOI ^3^(42)» .S*tW SSI S??Q2)2| OWfta 3H EH Al EH ^2^(42)1 
IIHyftte UK 01 OH SSj 0WS3 ?HIHA|E1°i SBftft(41)S ?HMA|Ei 0I2I2J gejOIIAIS 4)2JEJOI 
WITiSEK 

Qg2S, E 1 NCHJ EAIS bh2h &0| #^§3^(43, 45)Sh S^i)Hd(44)l ftftWE-ftJUI. MOL ft2| 

xii hie ssoi aaso. 

3E1LK urn iror oi^oixis »i.sEH7ia°j aeai- &^ saisoi vasM so. 

1. fta^oiiAisj axiir JHtHAiEit a« ««ai h g.^ ftg« y\B asm sare. 1 - * ssi gatoiiAtsj 
s*ta sas sii?i*ra, ssi .seioiiAisj ?kehxiei aioue as^oii s=ra g= m§i ^ 
*Hotthss ?is*a «Bsi isoii me sui ¥so« ccei a ?hihaiei asm w-a> sis 

WOil ««AIS * KCK OIS SSOI e»5Wliaft SB 3ft DlftaHM HJSH MS §SO| WTIIOil EB«OT 

2. DRAM ftSj ft S§ ShS ft .ftSf S^OHAiSI S^HHi!© ftft*Pl IIliSOB SS| g^S| =^HHd ; ft 5 

«!s aoph aoixiEM oia ai^i *iwftsoi oiai-*sD, 01 ssiias iiaoi di/joi** cm azi- 

3. MDL ft2| WESii iAKHIAI £S| OI-MSZl 3H«Aiaft S^HHaft AHJKW ftftAT?|feaW SIP. ^- S 
l^^l^sSi-f^Siiifc^^ 0fefS;:i ?HIIIAIEi21 E»S^I(Topdlogy)S 3*11 ft 

<R29ar7ift> 

ORftSI (Method of fabricating DRAM (US 6,143,601) UMC Taiwan))! LrBLH= BI2§EH,?| 
SSAt Olor ft¥W E 2a LU\ 2dft &SSK01 ftftWTI iSSWth 
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2!*K £ 2a£Hl EAI9 UEr SOI 715011 £3 S^(22)irDRAM §2) ©93(51)21 B(VeJI) S 0101391 
0lg(53)# tt$AJa *. ?1IOms»(54)/Wlg &>E0^3(55)1 S^T S PBytUCK 

01 7 1 AH, »IO|s?2=(54) gl£ D-S5I6IHI50ILI: S'±e! gSIA|0|E 9 B±H!2J ££r£S AhgEia, 7« 
OIS &rE0te3(55) *HS£ &»9H3!U SftrOr £fe Olg2J 2it 33 AHIfclCK 

oioui, §4*12! disss ig oigsioi ±£/Eai°! : s^(56m s«Ai:a cm-. Hoisa^st) 9 jn 

01 g §^A 3 f5|)(m it? ilQ|AU57)f ^SAI?lfe dh 3° Oil 09- «930flAi2J ££/ia|°! 
S« MM 30131 «W ^eiAWIE 39» «IS9r?l£ Sttfi &90I4UB?) 39SS 



$m, mm mm mm m& m 



H«M/t. piE 3r£0bd:3(55>S .2tttMBft-?3 3:*0t 3Zf3S^(BB)3 W» a f^attfe HF, 

ossc, s zbtHi sAia dKh groi •amsmcnm v«tv.cw. craw 393 wrpiw § 

8 OI9fKN *l2rai»Bt(Etoh- stop layer, 62)3 %mi ZM'TKAM* lAltrOT** g«| HO^ M 

JAMAIS %€kMs uk a ««r sat mhaieisi ftyph nil ansa siScV 

CrS£3, £ 2c0fl EAIS tim SOI 4S92K51)2| flt^B^OI «9S 3HHHAIEH 33^(63)6 flOJSiaa 
A|SfSH3t. 0121- §AICHI 33 g2j (52)21 »«J.0I' !#9|£ a^SISS qZfttEy. 

*I<*S90| &SS $, 3£Q B2| f| ?HIHA|E1 SW3^'§ gig S4£t OS. 3WHAI-EI 99«K63) 
1301 EEiy- TIPrAI CMP i^ SS^IZj- §g 6IAItTSS*l, 83^011= rfr¥3^(W')Oj, 3*1 g«(Hi= 
B£f! SSI 133(64)3} 33BO. 

AI^HAl, £ 2dJfl EAIi! Ur2t SOI 3 JHIHAjEIg SS«l#(65)g g=1*J- *, 3 MQ-AIEPr B3M. 9 
feT£^ LKHW S^DIIAiS AFS §gg SSKM ^ilTISfe dh 01 [III SS3«9(65) gSSfe 
T^Ob £fe 8ST §@ A»«£K 

OlOIAI, 4^2 gig OS. AR3^2f S§g gShOI SS|BHd(66) ffi fli WHAIETS 4^2 

3E1LK dffih SOI OWQISIte §^01l£ 4^1 niSEH?l't)SQ □ SWI&OI 

i-^thfe UK GrB3t WQ, 

1. ^a, 4^s^g esg »«tr ». Eixteii mm. wn-. as^2t eg @*roi &*a^» « 
ill^ aaaoi asu, 01 mmQ\ n?\ sisoigk ferOHJgf. mis -m mim s ?hmaie+ «j 

f ss unai 8^ uk ^aULMkan) ««oi 9*«w«rfe WBAia sa«i»oii ssaixi^g |! VSf 
lot 99oi stfisioi co2 r □ ^^£j mm m*m bo. 

2. a ^SSIXIitE! SF^S^ S«A| BAIN «gA|7|5B iM£|X|k£g S^2S '0|*D. ■ 

oi= veoi oiAiisr si4§ o^ma, dram ai uiseraar ^sewits eaiafsi- &«rai * 
aiD. 

3. 4^I*J- tim SS 59 SjgES MS! 0rkTS3 ?H1 A|E1g «^AIH &7\Si 11gEH7lgOIIAf 2 

stt'vm sroi s9 si?r as, □«* 6izm swife owsn jhiaieisi bsmais 



S iSf 431^ 5EH?ls°J SSflgg HMW\ 9UI 2££AI- Hiasj SJEf&HS ST9-& S§(HI 

2I&H 3^, S.fSS S^OI ?rst^ 6f£*ll iA"r SI 2 WBg WlSefeai 3 ^SjOl aCK 



43i mum s«sr3i ?i.t> s wss, (hisei ais^ar s^i s^i ?tiisr 'tf£» xns ^atrn a 

AlEtfir 4?l £5| 0hWS3 ?HIHAIE1£| SWS^ S4fi 9|«| 431 S£Jf! 40il lia£fl)« 

ft BHJ 471 BUSES 4011 ?H IH' At EH ?a«#« «4*l& EM; 9! 431 gafllfi) 4011 JHlAIEf 4 

j;ii2a£*« ««*rfe ext stiwt a« *S2g sn- ^sn jhi^ ^bj* '»atfo. 

set 471 mmm v&tm 9m s wse, missi ^is^2f ssi sajg zum »£« »e 
oil aoiAi, is 3901 asa 3ia asoii raaaw wstm &n-> 431 «.^as^g aensjog 

^|2r»r0) « ?HnHA|E1 «ah fi«E 0rtfS3 JHIHAIE1 991 9 9^id «« 9^3 VAIN 
92|*r,fe Ef?l; 431 m ?HHHA|Ei2r 431 Mm OMSD. ?HfflAIEi2| «wa3 9 9^BH<a «33 9j*H 
431 9SIS 9 9S 4011 «fa tt«tr.fe OT 43| ; BIISE* 4011 JHIAIEI ga»33 349Ffe 
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B31IJ S! 371 S2SI3 3W 3H.IIAIH g¥S*8 HI2SE33 SgShfe EMS SWfe 3* 3323 

str, 371 43 a bsspi 3© s ttss miagi 3333- 33 mm mm e)£3 ±a is era 

(HI SJOUi, CMSTSgreftftfe »T«Z!»S«» ftWKH #71 £233011 £h*SI 

ieim nw m tj3*% bxj #?i bei3« stw am 32 »m *23&bbb» *3*ift 
§ai 5ti iSAzmem awwi 3?i a-$sj aaa s- awn saisi 3933 HlsgfejaKtrSl 
«i a »2 Baaeetft bb-*kx t?" SMaoii: ew.8 a* w 321 iihh«*6 bain agtv 
era* bsi i iwao a wi biaareit aw sa *s 3*01 aaBaiemat *ft jhjbaiei i 

fftBH<2 83B 19*PI *!tf «1«im««H|-VflltRS B»; 37! 3^33S|- #0f. 14 »anftaL 
eft aa«.« §ti < XT4 a w5ssa§>B aqsrsa 3 amor «9i «i jhiiaih 33 %m\ 

§«• 371 otj-tiHtfsa mmssm mn a BftWa «£b «m #7i B9is= 3s* swai-as 

33 3«8fe EH; 371 Alias* 3M 3HIHAIE1 33333 33SH& ' EW* 3 371 8S33 3M 
?HHHA|E1 3^233 jfaSSBB «3S>£ EWB StWfe at 38SBSH5 OEM «H« 

a mm 

oisk e irsoi TmmomM 33-sj xmw ?m aw m S3 si 7133 a*3b soicm «ai 

3 4 SU3 §£3 3AHSI «3t>7l WKM, S 3321 7HJ- W.lW3AI0lia iW £31 &MM 
39*f7|3 tiQ. 

E 3a LH Xl a 3hfe B IfSOf [Ml €!E3 ±fc XII 5 331 EA|*> 'B3S£At, 0ISF E 3a LH W E 3h 
8 SSaHDI 3/dl*W BBthQ. 

£ 3a(HI EAIS! dh2l- SOI 7I.SHI £S| g2?(72)2t DRAM ^!S^(71)2J M S 

OroitaiOia(73)f ttSATS a§, 3IIO|ES=(74)/?||0|g t,hE0^a(75)S $ IDEiytM-h 

01-71 At, 71 01 BO:* (74) g§S 0-§£I£EI50IU #5W0I= a §^021 5«SS AfgEIDI, 711 

01 E , «hS0Fi3(75) ffSft'tftMdIU B*W Sfe'0»2J'34T At A^.§tK:^. 

oichai, disss g# stn iA/=aioi a^(76)s ««Ai.a as. thoims^c?*) a Hoim sfedf^ 

3(75MHI «a| ilOIAI(77)S *«A|3|fe UK 3?(HI [&Eh jfl.S^OIIAISJ ±i/Eai?J SW76)j1I: 33 
8 S2£| 7H^» SQI7I 91*1 6T5IAKJI.E SSS SlStPIS SUM. *^ iffll0IAi(77) 933 S 



Tl^tHAI. 71I0IM 8}E0^3(75)§ Stm SI J?£ ^0|| 1 3^(78)8 S*TAIS OS «fW 
*h= UK OlSltf 8if» ®§© 4SSP9I7I Wffll SifgOl S4tT 4»W 71W life SOS S# 

DISS- ^E »Ck 



□S'23, E 3b0il EAIS HhSU- SOI D-aEI'SEIS E= giS! g# Olgil-O) s^^3^(76)l 

01 fli:gSj(71)£| ESSg ft, ii/EM3 a«(76)(HI S«IB SEi^(?9) WiaCH. iSEOTkES 5^1 

SEias «a^ps, ©ztasst(60)fi s*w$, ase»(7na uigsra s«is(8i)ft ssj sai.(72) 

2! £332? ft, M0S2J 7)10132^(74) E^ i±/EE)l°J 3^(76)3 i»AI?|^ 5a(S-(82)3 *gAI?l 

fc uk oi mi o^hm oiesra ^ ssm oi^aso. 

EhSEfi. E 3c0)| EAIS HI-2F SOI S'0|.*(81. 82)011 Zf?f BH&& 3E)H WiaCH , SS9?0)|A|= HIMEh 
a Saj 3EU(83), 32| g^OBAlS MOS e^l sE1H(84)3 Dg, 3'3'9|(71)0lfe UI3Eh3(85) 

3 35| g^(72)Mfe 3^bHa(Loc<il Interconnection line, 86)3 M^IWt HK 01 UH Siffl- Efe S 
^H! 3 El AhOI E 33 OIS^Q. 

0101 At. UIMEh3(85) a, S^HHS (86)01 SSS 2*D ?Z 6^0)1 #2M 3^(87, 88)3 S3*Ffe Uh 
£3^2 -87" S UI3Ehe!(85)2J £WVX|-3| S«t^3 30171 W 223 gBfEPlE ShCH, ^3 CKl^ 
Aj 32S 0IS£l£ SftW-TISS AtSSIS SOI HhBSISIQ. 

7«ft«|A|, S3 OOhy 8BA-33I STiW S3 OIS6H3I 41^-3 3^(89)3 S*Tft.hQS HEME 3AI 

$4 =a) «3 as 'maw. us 321 3 ?hihaiei swa^a eeomm aatw *i^ 

5B)(90), 351 g9|2J 3^ 3ft ««l(90)3 ^ 4.^ CHI 3i»33SK91)3 ttflCIO. 

01 UH , ^Zf3S5t(89)S *ft ^^l^ztAI 0^3323 ArSEISS ^i|^|Zf2J ?)|0I W S3 OH C0-5I- b^l 

7i an. S3 asWTiaa 3301 /»«-□, 

Q323, E 3dN EAIS W2I- SOI, ^1^33^(92)3 gWM, S5| 0^33 ?H1A|E1 S3 93 
1 XDSIU 3^2J 6|ZfS3at(92)3 £1^23 4|2Jt+CH »I7IS}£ UK ft^B«W9Z)8 « THIHAlEi '« 
33 3«l SB CWhd 3SAI 33 .0hbTS3 5HMAIEI 33 3301 BCK, 

*W 3, SZ*aSSK93)3 3*tA|Slfe UK 3^33^(33)21 &Q|fe 35) 0^33 3HMAIE1 *}*232| 

?uii?raoi, •zwewtsi, 93)g 3 ?hmaiei sws^a sopi- sq, 

DS.2S, E 3dHI EAI.S Uf2h SOI 3 ?HIHA|Ei°| 5^2^01 333 S^(95)2F S5|. drtf33 ?H1A| 
&?\ 333 .3.21(94)3 3 A| Oil ^|zm2SAN, 3S^£| ^SEIXIkE S 35) .gejoj =^ HH 2 3301 
S3 DOha SS3 3SI 33SCK 

01 OH, 3ftbHi!S S5|:g2|0flA| »30| OtUEt 13^ LH°I ^a3^0)IA)2| gftUHdIE S8!Ol7fl S)3 
01 7f3sl-CK 

^323, E 3f0)l EAIS HI-2I- SOI, 'St¥S*8 SE33 g*!th Cr3. 3 230)1 S3SK98)f 
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D. 

0I7IA1, Sh^a^g 2£S Pt, Ir, Ru SEif 0I12J ifflll £E£ 2«*KJI AKftlf * 

X1SQ1, S3^(98)§ SOS £fc F0X1 StflST 4 HO'. 

sesl s^a^o?) aw tm mtomisw s«hh= ^©wiaisj staiwi «g*.«&Ai?i?F *m 

TIN, TaN ££ ZrN AKgff 4= SICK. 

oioiai, szfas?t(93) asoi km* upri cmp as aerqsw sai&ssah, oissks 

SM*33(97)t DRAM 5HIHAIEi§ StWKttfill' S3 ?H1HA!Hg S^a^(96)f «4A|HO'i 

D§£3, £ 3affll SAIi! Hlfi} groi Aha a •« MWI)S ■•zhbsswioi.. 93- 

98)g ^WajgJR ITIfO. 0! UL *RIKKiaK8B)S £4^2f§ QteSS SWft tCf.. 1 

OIOIAI, ft ft SS| Ofesa ?HHHAIE1g ga«IS(99)S HK BST, PZT, SBT ££ TaA «• 

m. as** iam ot, a^s* *i« «aiwoi #¥s^(iqp)t «.fttip. 

QSSft, £ 3KHI EAIS. Ul-Sh W0| BBOt 62.^3^(101, 10?)« XBIS gaff* QS, 

•fraewoov, 102)® a*ai&ft «hib zm. &s sat ft*r § neujmoi '*rji .t^lacioa, 

104, 1GS)9 ttftfcfD. 

oi tu, jMerasie aaawTzjor/d owsa ?hihaiei?i g*M^a^(96, ioo>oii sseis § aim ssi 

S 018V 4* SID. 

29IZ!" HI-SI ^01 01^01X1^ g iS'g Ds2h ITS 33 01 SID- 

1. DRAM §2) jgOII Ml M ft JHIHAID *IS«K)I °2s0| 3HEHAIE1 gjStfl MB*£ 4= 
aSHS IDS DIABSKH DRAM 5H1HAIE1 33 CHft§K)l ?HilAlg±ft 4 SI 
D. 

2. §,o.^i A&UOI SiCH gflA EISJS ^|2f2J CHSIgft DDha §f§ *|SSH3I oHlohS 

3. *WICH ORAWI q-ftV * SWI MIM 5HIHAIE12I 3»S ^Sft St 4 SiCH SSOI S 
£180. 

3. DRAM 1°| 8Wa^ ftftAJ. 3*1; S2?2J =^ ftSAIII 4 SPI EDI SO] 3S|.S2|2| 50j 

son *wi seism. *ns® ftaiw * sicH sd ei-ss ssaai a *g $f®m i\wv * 21D, 

4.. 33| 0^33 ?HMA|E1S Httt ?2S WftSKM PIPM UI*H °>S@ ftUTAIfteft SJCIir' A S13, ?H 
IHAIEig ftftthcCt *7>3S S30I Sol SS V0l£7h W£B, 3S| OWBJ ?HIHA|E101I 

Els #*as»Q! laa^i mgwi e*s^i?h ssraa, *^ ftaaaarai «ew^ soi*naD. 

?HhS S V1S1 ?I».AW»'WH LHWIAi OWf' tfAIN? WW QI«8V * Si© aPID- 



ttftCMJfit S# fi BSS MIM ?H1A|E1°| 3«5| ?«SKH; ?*AilCH : 7J7WIM DRAM2I 

V * Si£ SUM. SOC^ SOISBXIJi, «SI DRAM EM S »5A| Ol-.ferSII ?HlAIE12h 0RAM2I ^ JHIHAIE1 

gAIOII MIM2S laSOfl: 5S0I BS8HXII31, blSlS" 51 SS21 2!«»ai ' 

4 S!= £2H 7IEH1T 4 SID. 

C57J & 

s^tr i. imaEi ais^ai- ssi s^g ^hi^ srsa i» wizs &boii stowa. 

±g SSOI &g@ 7la a S3 CHI #2M?gafg « 9711; 

sziagstg d^Sj^s' 32*6101 « ?HIHAIEi S« S^2h MS! OhUSj ?HIHAIE+ Sej© 
SAIN SSJShS 93| j 

tfTt 1 ?H IHA|EH£h 6^1 3^! 0^33 ?H1AIE|°J ^SS *l» ^71 32|S SOU. Alia 

fe^i ?aia£s son jhimaie) saaist &tii; sj 
S7i. safli* sw jhihaiei s*a=fs «i2a£gg saste e» 

« SSitfe 3ft S9£3 She ^sn iXI- MS. «Wt . 
2. a 1 «0l SlOiA);, 

S7i szisgsfs mi a wi? ftzraaetoi sms ass; «a ssj o^sa ?HroAia5h «aa gei 
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4fMMfe #71 w a: a? ■•zsra^ akjkhi azrag^m □ atwfe 21 usss m wssi ±n 

HZ 8KB, 

§?tf 3, Bl 2 SWfl 210IA) » 

#31 xnasgft errs, 

#71 SSJg 33 #0)| Jill EES ^51© *<Wfe-B*; 

hi ass #011 lewci aaftzraiastft sssfe sa; 

#71 ggei #°j #71 m t sii a xna ssjgg^g sii7m£ 
s atms ig°s emst ±» as «&. 

^t 1 ^ 4. DflHEl l3j gsqg; :?Hlt!- ±A> «|5 SUM SKMAt, 

3§oi srsa 7is a sou sgs^g «#sh=ewu 

#71 SZMSStg flP|a|-2a- <4*toKH 41 7HIHAIEi «# g2j2|. SSI QHtfSZJ JHIBAIE1 «g S3 3! 
jft^Wd ft* 9«l ft ftAIOll U2|Sfe BJfl; 

#71 g 3Hn«.A|E12h #71 Ofe'SIl JHIHAIEISJ 3! S^jftg «gg 9|t| #71 §2|1! : g2j 

6KH X|1S£*ftttft*l« SM; 

#71 H1S£* #M ?HIHAIEi SaSIISg SSSfe BJfi 3! 

#71 #0)1 JHMAlEi #¥3^g H2a£ftft ft.ft*h£ »/l 

« stms a© stsse ersai x«2 m. 

#7i ftzwsm w.« W2 •zraawi 22s, #71 3*1 arnica ?hi»aiei7hs#s §3 

#0UAI£ #7! WI1 1! 12 ft2hft&W AhOIOHl 43t3*atft-GI Stitfe 2ft SS£S SKr WE* 4s» 

jhis am. 

tj^tj 6. n- 5 *mi siOiAi, 

#71 « ISEsS S#W= B?1IS, 

#7i seis gs< g-oii a iss-s mmm s*fo^ sm; 
#71 amass #<n* ®e#s flagzfaissrft tj#©t= bh: 

#71. «|2ft.^aS5J'0l itftB (IPRI SB£tf}= 3! 

#71 as^ #2i #7i an. i2'9y 393 gzjggsm a-ae^ eat 

ft 5«J*fe 2ft «S2S BhSJHI £X|- 

g^tT 7. a 4 LH7CI Jill 6 g OiH t!- ^KHI SIGH A1 , 

#7| 3«*lfflaS gg^i EES S3 gSjOM fcftSH? 2s «S2£ Sfe iAf a£ SH. 

8. msei gssiar ssi g^g =?w«j- Sfsai as waoii sttcn/a, 

tt^sj sag** ?>Sr Tib #si xriftzraaew s»*H3i. #7i sas^mi ^ajg q^si gaing 
4194 ftM «.ft»K Bft: 

#7i gaiag ssatt aai ^2 #^« a2s^§s^g s#st= e^i: 

#7i !«2g&a.ssig Ewm ^71 d*si g£ia s s^chi sens as^si u| Ee^o|j I ^ s 

302 ft&Saatft S»«KJl #71 ESggOil SS| #2| .7ai1UH£!ftft SAIOII EWI; 

fe^l aiHHdS 3! #71 HIMEhSJg S*m 3"SI ^2 #^0fl SI3*2HSa : SfiM- ^ ?HD|A|E1 3' S^HH 
d S^g §2|S|-7| ?I*J- HI1«l^aftS|-g SSS>= 3711; 

#71 Aj^g*^ ^oj ;q|4 Qi Ji|l5#2fgae|-g S#Sh= B3fl; 

#7i m si fliBsikgs's^s a ; oj?i£S ^^mra ^7.1 g ?hhaie+ g^ii- #71 ssi owsa jh 

HIAIE1 g^ 3!. ft^HId t!S S4g SAIOil SSJ*^ 

#71 M WBAIErS* #71 £3j o^TS"! ?HIHAIE1°I 4^34 3! a^HT^ftftft #71 S2J|! S4 
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#0fl Slias.gl SSSh= 

6^1 S113S.S #<H 3HIBAIE1 S3Sflg# «S8fe 9911; a 

e 5tm^ as i§°s ei= ±w si =s . 

g^9. 381 8 SOU SKOIAI. 

SJ-SSfl :4sW MS. 



s^sr 10. a 8#M SLCHAI, 

Sim go, tf Q| j$ mB $ §«(•« 
suss* ttoi ss^s »6«wb«ni *sefe 

#?i ass #21 &7\ it*, m s ai6 szrasem si:w& e« 



g^tf 11. SI 8 31 10 & § CHiz £J tHW 2ACHA1. 

S**HH£!£ H32! E= S2| seswi «SSI= 21g ns^s sfs ysai ±XI SI 5 wet. 

tWtr 12. SI 8 « IHXI SI 10 V S CHt «!■ SKHI 2101 A|. 

5:232? {2 tfS30DAI& EgixiiEiej £±/=H2! SS| 33WAI£ M^XI £H2| TflOlM? 

SB/fa 









* > / -.2 


13 16 13 13 


21 
i 






^ c- p— 

FT Ffl f— ' 







13 16 13 13 



15-8 



^2003-0037215 




15-9 




13 re is 



24 13 



37^ 
36- 
35- 




34< 
29- 
10- 

It: 

17' 



40-. 



LJLJI 



5 



TP — S r S 



222ZZ2Z2ZZ222gZ2Z2 ^90 



4 V ° Y ° g 

13 16 13 24 13 



-31 

-30 
♦28 



—18 



15-10 



^2003-0037215 



45~* 



a$4 

32 



29- 



44 

4- 



D 





< 

14- 
17' 

11- 



23 



C7 — C 



ii 




44 

4 



-3! 



.26 



13 18 13 24 13 



!>4t 
-38 



-18 



53 66 S3 S3 



58 



5S* 
54- 

57- 



•-63 



"i r 



3_C 



53 



58 53 



J 



2-62 
•-61 



—68 



-S2 



15-11 



^2003-0037215 




15-12 



^2003-0037215 




15-13 



^2003-0037215 




15-14 



^2003-0037215 



105 104 103 103 




84 73 



15-15 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



